Simplifying Mathematical
Expressions
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The A of Two < Statements

Can we simplify:

(x < 3)A(x < 5)

DeMorgan's Laws and the others won't help here.

The definition of < helps here. We know that

(x<3) = (x<5)

so x < 5 is not needed.

(x <3)A(x<5)=(x<3)
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Generalization

A <Ay, <--- <A, are real numbers.

(x<ADA---AN(x< A =(x< A

Al < Ay <. < A, are real numbers.

(x>A)A---AN(x>Ap) = (x> Ap)
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The N of a < and a >

Can we simplify:

(x <10)A (x> 3)

Yes:
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Generalization

A < Ay <--- <A, are real numbers.
By < B, <-.--<B,, are real numbers.

(x<A)AN-- Ax<A)AN(XxX=Bi)A---

E(BmSXSAl)

A (x> Bn)
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Getting Rid of Negations

Can we simplify:

~((x <10) A (x = 3))

DeMorgan's law does help us:

S((x S 10) A (x > 3)) = ~(x < 10) V ~(x > 3)

Can we simplify further?

—(x <10) V(x> 3)=(x>10) vV (x < 3) = (x > 10).

Can always get rid of =. We omit generalizations though they may
be on the HW.



